The refined structure (Vieillard & Tardy, 1988) and polyhedral (Chennak & Rimstidt, 1989, 1990 Holland, 1989; Robinson & Haas, 1983) models offer the most realistic approaches to predicting unknown ther modynamic properties (.MIr, �Gr, So, Cp) of various minerals. However, routine application of the fonner is currently limited by the lack of model parameters for most silicate minerals. On the other hand, the polyhedral approach is potentially more powerful than alternative �Gof and �f estimation algorithms inasmuch as Pauling's rules for silicate minerals underlie this concept. Nonetheless, free energies of fonnation estimated with current polyhedral models do not yet pennit accurate prediction of phase equilibria.
Introduction
Establishing the chemical constraints that de termine the conditions of mineral formation or alteration requires reliable thermochemical data. Although thermochemical properties (LlGof, LlHof, So, Cp) of many minerals have been measured Ce.g. Robie et al., 1979; Helgeson et al., 1978; Berman, 1988) , these data are still lacking for a large number of important minerals. Given that an exhaustive collection of thermodynamic prop erties of minerals is unlikely to become available in the near future, considerable research effort has been expended in formulating "a priori" methods of estimating these properties. The im portance of theoretical prediction of free energy values is further underscored by the fact that ex perimental determinations may be difficult or im possible for many systetns due to kinetic or other restrictions. The majority of the estimation mod els thus far proposed are completely phenomeno logical Ce.g. Tardy & Garrels, 1974; Nriagu, 1975; Chen, 1975; Sposito, 1986) , although the more recent approaches Ce.g. Robinson & Haas, 1983; Vieillard & Tardy, 1988; Holland, 1989; Chermak & Ritnstidt, 1989 , 1990 have incor porated elements of mineral structure.
The usual criterion employed to demonstrate 
